This paper proposes an empirical analysis about the influence of some institutional factors (taxation, active and passive labor market policies, labor and goods market regulation and unions' participation) on the component of the wage growth not explained by the productivity growth (WP gap, thereafter). We consider a 14 OECD countries Panel Data over the period 1983-2003, using four different estimations: fixed effects vector decomposition (FEVD), fixed effects (FE), random effects (RE) and feasible general least square (FGLS). Results for all estimations show that the WP gap is affected by tax wedge, active labor market policies, employment protection for temporary workers and union density, while product market regulation and passive labor market policies do not play a significant role.
Introduction
Starting from the Eighties, Italy and most of the European countries have been involved in significant reforms in labor and goods market, aiming to modify the mechanism of price formation, the degree of labor and product market rigidity, the incidence of taxation and the bargaining process between unions and firms.
In this paper we analyze from the empirical point of view the effects of these institutional changes on the share of wage growth not explained by the productivity growth (WP gap, thereafter).
Some authors focus their attention on the role of some institutional factors affecting productivity. [1] analyzes the differences between productivity growth in the US and in the European Union. Looking at their results, the US shows a higher level of productivity growth with respect to the EU, because they achieved ICT investment with more intensity than European countries. In particular, the United States performs high level of ICT investment because of the decrease of the mark-up, caused by the deregulation in the product market. [2] shows that reforms towards a more competitive product market produce more positive effect on GDP and productivity growth than in a rigid labor market. [3] proposes an empirical investigation about the effects of labor market deregulation on productivity growth. They highlight that a deregulation not accompanied by the support for dismissal workers, could affect negatively productivity and GDP growth.
[4] considers a OECD panel over the period finding that wages grows more than productivity only for permanent workers, while temporary workers show the opposite behavior because their lower bargaining power. The increase of the share of temporary workers in most of the European countries can thus explain the increase of the wage productivity gap.
[5] evaluates the effects on productivity of a deregulation policy on good and labor market. The authors find that, through their impact on production prices and wages, a liberalization in the product and labor market can produce positive effects on multifactor productivity over the years.
[6] studies the relationship between wage and productivity taking into account the wage setting process in different countries. His results show that in countries with high collective bargaining coverage wage follows productivity, while in countries like U.S. a decentralize system of wage bargaining is able to explain a causality in the opposite direction 1 . [8] sets up a model with monopolistic competition in the goods market, entry costs and Nash bargaining structure.
They show that a more flexible labor market and a more competitive product market bring about, in the medium run, productivity growth with positive effects on wages and on the employment rate.
The paper is structured as follow: The next section describes the data, while section 3 explains methodology. Section 4 displays and discusses the results. Section 5 concludes.
Data
We take our sample from the [9] The dependent variable, the WP gap, is the residual series of the OLS regression between the growth rate of real wages per employee and the labor productivity growth.
The independent variables are: 1) the average unemployment benefit replacement rate (arr); 2) the initial unemployment benefit replacement rate (rr1); 3) the tax wedge (labortax); 4) the unions density (undens); 5) the union coverage in the collective bargaining (uncovcm); 6) the product market regulation index (pmr); 7) the employment protection legislation index for temporary workers 1 See also [7] . 
Methodology
We use four methods: Fixed effect vector decomposition (FEVD), fixed effects (FE), random effects (RE) and feasible general least square (FGLS). The first one is a new estimator and it is described in detail, the other three estimators are traditional and widely used in the literature.
The FEVD, developed for the first time by [10] and [11] , is able to take into account time invariant variables and rarely changing variables, like the institutions and at the same time to consider the fixed effects 3 . This method consists in three passages. We start from the following basic Equation:
where the x variables are time variant, the z variables are time invariant, represents the fixed effects-the unit specific effects-and ε the error term.
The first step of the FEVD procedure-the estimate of a standard fixed effects model-is making through a fixed effects transformation over T . Now, we write a first averaging Equation:
where i Y , i x and i e are respectively:
and e are the residuals. The objective of the transformation is to eliminate of the time invariant variables and the fixed effects. To reach these objectives we subtract Equation (2) 
while the pooled OLS fixed effects estimate is:
The estimate includes the unobserved fixed effects.
In the second stage, we regress the estimate unit specific effects, obtained in the first step, on the time invariant variables in order to divide what is explained by the slow changing variables and what is unexplained.
The estimated fixed effects with the time invariant is described by the following Equation:
where i h is the term that represent the unexplained part while the explained 2 For details see appendix. 
In the third step the full model is estimated, using pooled OLS method, as in the first passage, but without the unit effects and with i h :
From Equation (7), by construction, i h is no longer correlated with the vector of the time invariant variables.
The fixed effects (FE) analysis, with respect to FEVD, does not take into account the time invariant variables. Thus, Equation (1) becomes:
where i u represents the time independent fixed effects term. The i u is a vector and it identifies an unobserved effect for each entity considered in our sample countries. This term could be correlated with the independent variables but it must not be correlated with the error term otherwise the estimator could be inconsistent.
The random effects (RE) model is similar to FE model but the effects is chosen
randomly and is not correlated with the independent variables. Besides, the term i u is not more time invariant in the sample.
The fourth method used for the analysis is the feasible generalized least square (FGLS). The sample used for our estimation is large enough, so that the FGLS estimator is not biased as could be in small sample. Table 1 shows the results of our estimation. All four estimation methods proposed show the same significant variables. RE and FGLS display the best performance in terms of significance. EPL for regular workers (eplr) is statistically significant at the 10% only with FE method.
Results
Looking at Table 1 , we have: 1) the tax wedge (labortax) is significant with a positive coefficient. In this case, a reduction in the tax wedge produces a wage moderation from the supply side because part of the earnings lost can be recovered by the lower tax; 2) the union density (undens) is significant with a negative sign: strong union power does not lead to a rise in the wage-productivity gap. In order to evaluate this result, you can think that in many European countries unions do not only pursue the objective of increasing wages but they also pay attention to the productivity and others macroeconomics variables (for example, employment stability); 3) training for unemployed workers (almptrain) is significant with a negative coefficient. This kind of active labor market policy can thus reduce the component of the wage growth not explained by the productivity growth; 4) employment protection for temporary workers (eplt) affects negatively the WP gap. This result seems to confirm the one obtained by [4] .
Passive labor market policies (unemployment benefits) and the strictness of regulation in the goods market do not seem to play a role in affecting the gap between wage and productivity growth.
Conclusions
In this paper we have analyzed from an empirical point of view the effects of some institutional factors (taxation, active and passive labor market policies, labor and goods market regulation and the unions' role during the wage bargaining) on the component of the wage growth not explained by the productivity growth. We have considered a Panel data related to 14 OECD countries over the period 1983-2003, using four different estimation methods. What emerges from the result of our analysis is that an economic policy based on training for unemployment workers and on the reduction of the tax wedge can reduce the WP gap. Union density and employment protection for temporary workers can also play a role to reach this objective.
In this sense, this paper suggests a clear hierarchy of priorities for the economic policy to bring the wage growth in line with the productivity growth.
Appendix: Description of the Independent Variables
Average unemployment benefit replacement rate (arr):Average unemployment benefit replacement rate across two income situations (100% and 67% of the average production worker earnings), three family situations (single, with dependent spouse, with spouse in work) and three different unemployment durations (first year; second and third years; fourth and fifth years of unemployment).
Initial (first year) unemployment benefit replacement rate ( 
